Seeds were segregated and counted, and measurements (to within 0.1 mm) were taken of their length, width, and depth with vernier calipers placed on the stage of a 0.7-3.0 adjustable power binocular microscope. The largest measurement was cons•-dered the seed length, the smallest measurement the seed depth, and the measurement between these two the seed width. Most of the seeds had already been hulled prior to consumption; therefore these measurements represent mainly those of the kernels. The number of seeds measured for each bird varied depending on how many seeds were found and their condition. In cases where identifiable but badly fragmented no measurements were taken, but they were included in the total count. The mean length, width, and depth of seeds were calculated for every bird. Simple linear regressions were run with the various seed measurements as dependent variables and bill measurements as independent variables. All of the statistical analyses were performed on the WANG 700 Series Advanced Program Calculator with 702 output plotter at the Statistics Laboratory, Stephen F. Austin State University.
RESULTS

FORAGING BEHAVIOR
Height and time of foraging.--We found Bachman's Sparrows to be strictly ground feeders. Both Field and Chipping Sparrows foraged primarily within 1 m of the ground. They thus differed from Bachman's Sparrows by taking seeds that had not yet fallen to the ground, particularly grass and weed seeds. In this sense they inhabited a much wider niche than did the Bachman's Sparrow.
During the breeding season (July and August) all three species foraged during the first 5 h after sunrise and the last 2 h before sunset. Foraging during the nonbreeding season was not restricted to any particular time, but took place irregularly throughout the daylight hours. The hotter midday temperatures during the summer (breeding) season may explain these differences. Manner of foraging.--Although all three sparrows are predominately seed eaters, like other emberizines they feed their young insects and frequently supplement their own diet with insects when these are readily available. Insectivorous foraging was watched in all three species. The Field and Chipping Sparrows hunted by perching 30-40 cm above the ground and peering into the vegetation below. When a bird spotted a nonflying insect, it quickly descended from its perch and tried to catch it in its bill. In all cases seen, the insect was swallowed whole. Sparrows were relatively active when foraging for insects, at no time remaining on a particular perch for more than 10 sec; the almost constant movement apparently helped to flush insects. Chipping Sparrows were somewhat less active than were Field Sparrows.
Field Sparrows demonstrated the greatest variety of seed gathering techniques, and were the most acrobatic of all three species in procuring seeds. Flying to the tops of grasses, they let their weight carry both themselves and the stems to the ground where, still holding onto the grass stems, they ate the seeds, and then repeated the same procedure with new grass stems.
Field Sparrows spent more time foraging from low perches than did either of the other two species, and we never saw the Bachman's Sparrow feed above the ground at all. Field Sparrows often used brush piles, fallen trees, low shrubs, or barbed wire fences as perches from which to reach out and eat grass seeds off the tips of stems. Chipping Sparrows also occasionally foraged in the same manner.
Chipping Sparrows were more gregarious in their feeding behavior during the nonbreeding season than the other two species. Often they foraged in flocks of 25-50 birds. In area I, where this species was most common, they perched typically in the upper half of the taller trees (usually pines) and slowly, one-by-one, flew down to the ground and disappeared in the grass. After a while the birds flew back up into the trees and then moved on to another area, where they repeated this manner of group foraging. Field Sparrows were never seen in such large flocks, nor di'd their group foraging appear as well coordinated. It is difficult to postulate the adaptive significance of the gregarious feeding of Chipping Sparrows, but it may be a more efficient method of locating seeds from a rather large, relatively homogeneous habitat such as an open pine woods.
Bachman's Sparrows were shy and secretive and difficult to watch in the tall grasses among which they foraged. On one occasion (breeding season) in area I, I watched a Bachman's Sparrow for about 30 mln foraging on the ground among some short grasses. It moved slowly and methodically, constantly searching the ground for food, and seldom Correlations of seed size with bill size.-•The hypothesis that food size is correlated with bill size and shape was tested (Table 3) . In all cases, except when just seed length was used as the dependent variable, there was a statistically significant positive correlation (P: 0.001) of seed size with bill size. As bill size increased (length, width, depth, or a summation of these), so did seed size (width, depth, or a summation of these with length). The lack of correlations between bill size and seed length apparently results from the fact that Bachman's Sparrows have a much larger bill than Chipping or Field Sparrows have but they do not eat longer seeds (Fig. 1) . Fig. 1 also shows Another way in which food resources were partitioned was in the kind of food chosen. Field and Chipping Sparrows were very similar in the kinds of seeds and insects they ate in all three seasons (Tables  1 and 2 
SUMMARY
Differences in the feeding ecology of Bachman, Field, and Chipping Sparrows that permitted sympatric coexistence in eastern Texas consisted of differences in foraging behavior among all three species. Field and Chipping Sparrows had a wider niche, in a sense, than did the Bachman's Sparrow, because they foraged slightly above the ground as well as on the ground. Bachman's Sparrows were more deliberate in their feeding than were the other two species, and Field Sparrows were the most adept at obtaining seeds on the heads of tall grasses. Chipping Sparrows usually fed in well-organized groups.
Food habits were not the same. Bachman's Sparrows ate larger and different kinds of seeds than did the other two species, and also ate different kinds of insects. Bill size showed a significant positive correlation with seed size (except length). Field and Chipping Sparrows ate very similar foods and therefore competed for food in habitats where they occurred together.
